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) A wiring harness shroud.

@ A wiring harness shroud comprising a tubular
section (102) for enshrouding a wiring harness (106)
to be inserted through an opening of a siructural
member during a manufacturing operation for pro-
ducing a product including the structural member,
said tubular section (102) having two ends, at least
one of which is open to receive said wiring harness

(106).
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A WIRING HARNESS SHROUD

The present invention relates generally to the
installation of a wiring harness used for intercon-
necting electrical equipment and/or circuits and,
more particularly, to a method and apparatus for
dressing or enshrouding such a wiring harness for
installation of the harness through an opening of a
structural member during manufacture of a product
including the structural member. The present in-
vention is particularly applicable to the manufacture
of motor vehicles and accordingly will be described
with reference to that application.

Wiring harnesses used for motor vehicle elec-
trical circuits are normally preformed as a central
bundle of electrical conductors. Projecting from the
bundle at varying locations along its length are
pigtails, takeouts, connectors, harness hold-downs
and the like which may be referred to herein as
extensions. The extensions serve to make connec-
tions from electrical circuits or equipment to or
through the electrical conductors of the wiring har-
ness to associated elecitrical circuits or equipment
or to hold the harness in place in the motor vehicle.
Oftentimes, preformed wiring harnesses must be
routed through openings in structural members, for
example through the firewall of a motor vehicle, to
make the required connections. When a wiring
harness is to be passed through an opening, the
extensions tend to catch on the opening and inter-
fere with quick and easy installation of the harness.

Prior to this time, extensions from a wiring
harness typically have been taped against the cen-
tral bundle or trunk of the wiring harness to facili-
tate installation. Unfortunately, the application of
tape to the individual extensions is a time consum-
ing operation.

An alternate wiring harness dressing arrange-
ment involves the use of tubular "heat shrink"
material. The extensions from the wiring harness
are held against the harness trunk and a length of
tubular heat shrink material is slid over the harness.
Heat is then applied to the heat shrink material
causing it to shrink or reduce in size and trap the
extensions down to substantially the size of the
wiring harness trunk. The dressed wiring harness is
then inserted through an opening in a motor ve-
hicle firewall or other structural element. Once fully
inserted, the shrink wrap material is ripped from
the wiring harness to release the extensions for the
remainder of the installation of the wiring harness.

Unfortunately, the application of heat shrink
material to wiring harnesses requires substantial
floor space, the application process is difficult to
control, the application requires at least as much
labour as taping and the heat shrink material is
more expensive than tape. Further, there have
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been problems in removing the heat shrink ma-
terial. Perforations have been formed in the heat
shrink material to attempt to overcome the removal
problem. However, even if perforations are pro-
vided, problems may persist since excessive heat
can bond the perforated sections together. Of
course, there is also the possibility that excessive
heat will damage the wiring harnesses.

Accordingly, there is a need for an improved
method and apparatus for dressing wiring harness-
es for installation through openings in firewalls or
other structural elements of motor vehicles and
other products.

Preferably the improved wiring harness
installation/dressing method and apparatus would
utilise inexpensive materials, be readily applied to
and removed from wiring harnesses, and permit
recycling or re-use of at least some of the appara-
tus to further reduce the expenses involved in
wiring harmmess installation operations.

This need is met by the method and apparatus
of the present invention wherein a wiring harness is
enshrouded in a tubular length of preferably
stretchable material. The shroud holds the pigtails,
takeouts, connectors, harness hold-downs and the
like which otherwise extend from the harness
against the trunk of the harness. Thus dressed or
enshrouded, the wiring harness can be extended
through an opening in a firewall or other structural
member of a motor vehicle or other product for
installation of the harness. Once inserted through
the opening, the shroud is removed, preferably by
means of a closure device which initially maintains
the shroud as a tubular structure but can be re-
moved to open at least a portion of the tubular
structure to facilitate shroud removal. As noted, the
shroud is preferably made of a "sireichable ma-
terial” which is intended to include without limita-
tion stretchable cloth, elasticised cloth, a rubber
product, cloth interwoven with elastic thread or
other appropriately stretchable or stretchably re-
inforced material. To facilitate installation of the
shroud onto a wiring harness, the shroud is initially
stretched over a tubular applicator to expand the
shroud. A wiring harness is then inserted into the
tubular applicator and the shroud is slid off the
tubular applicator onto the wiring harness as the
harness is passed through and beyond the applica-
tor to apply the tubular shroud to the harness. The
applicator is then returned for re-use.

In accordance with one aspect of the present
invention, a wiring harness shroud comprises a
tubular section of stretchable material for enshroud-
ing a wiring harness to be inserted through an
opening of a structural member during a manufac-
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turing operation for producing a product including
the structural member. The tubular section of
stretchable material has two ends, at least one of
which is open to receive the wiring harness. Prefer-
ably, the tubular section of sireichable material
comprises closure means extending along at least
a portion thereof for releasably closing the tubular
section of stretchable material. The closure means
are operable after installation of a dressed wiring
harness to open the shroud and thereby rapidly
remove it from the harness.

The stretchable material for example may com-
prise cloth. In the presently preferred embodiment
of the invention, the tubular section of siretchable
material comprises a generally rectangular piece of
cloth having two opposed short sides and two
opposed long sides. The long sides of the piece of
cloth are joined to one another by the closure
means which comprises a single thread chain stitch
and tab means for securing the chain stitch at one
end of the tubular means. The tab means is for-
cibly removed from the shroud to open the tubular
section of siretchable material by freeing or releas-
ing the chain stitch. The tubular section of stretcha-
ble material may comprise cloth made of a two-
way stretch blend including spandex.

In accordance with another aspect of the
present invention, a wiring harness shroud com-
prises tubular means for enshrouding a wiring har-
ness fo be inserted through an opening of a struc-
tural member during a manufacturing operation for
producing a product including the structural mem-
ber. The tubular means is closed by closure means
extending along at least a portion thereof for re-
leasably closing the tubular means. The closure
means is operated after insertion of the shrouded
wiring harness through an opening to at least par-
tially open the tubular means and thereby permit
rapid removal of the tubular means from the wiring
harness.

The tubular means may comprise a generally
rectangular piece of cloth having two opposed
short sides and two opposed long sides. The long
sides of the piece of cloth are joined to one an-
other by the closure means which preferably com-
prises a single thread chain stitch and tab means
for securing the chain stitch at one end of the
tubular means. The tab means is forcibly removed
from the shroud to open the tubular means by
freeing or releasing the chain stitch. The cloth
forming the tubular means is preferably stretchable
and may comprise a twc-way streich blend includ-
ing spandex.

In accordance with a further aspect of the
present invention, a wiring harness shroud assem-
bly for use in enshrouding a wiring harness prior to
insertion through an opening of a structural mem-
ber during a manufacturing operation for producing
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a product including the structural member com-
prises tubular shroud means formed of stretchable
material for enshrouding a wiring harness. Closure
means extend along at least a portion of the tubular
shroud means for releasably closing the tubular
shroud means. The closure means are opened to
rapidly remove the tubular shroud means from the
installed harness. The assembly is completed by
tubular applicator means which are positioned with-
in the tubular shroud means for expanding the
tubular shroud means to facilitate application of the
tubular shroud means to a wiring harness.

In accordance with yet another aspect of the
present invention, a method for inserting a wiring
harness including extensions projecting therealong
through an opening of a structural member during
a manufacturing operation for producing a product
including the structural member comprises the
steps of: forming a tubular shroud member of a
stretchable material; applying the tubular shroud
member o the wiring harness to enshroud and
thereby contain the exiensions within the tubular
shroud member; passing the enshrouded wiring
harness through an opening; and, removing the
tubular shroud member after the wiring harness
has been passed through the opening.

The step of applying the tubular shroud mem-
ber to the wiring harness comprises the steps of:
positioning a tubular applicator within the tubular
shroud member for expanding the tubular shroud
member; and, advancing the tubular applicator and
the wiring harness relative to one another to there-
by fransfer the tubular shroud member from the
tubular applicator o the wiring harness.

The step of removing the tubular shroud mem-
ber after the wiring harness has been exiended
through the opening preferably comprises the
steps of: extending closure means along at least a
portion of the tubular shroud member for releasably
closing the tubular shroud member; and, operating
the closure means to rapidly open the tubular
shroud member. In the presently preferred embodi-
ment of the invention, the step of extending closure
means along at least a portion of the tubular
shroud member comprises the steps of: sewing the
tubular shroud member with a single thread chain
stitch; and, providing tab means for securing the
chain stitch at one end of the tubular shroud mem-
ber. For this embodiment, the step of opening the
closure means to rapidly remove the tubular
shroud member comprises forcibly removing the
tab means to open the tubular shroud member by
freeing or releasing the chain stitch.

In accordance with still another aspect of the
present invention, a method for enshrouding a wir-
ing harness within a tubular shroud member to
contain loose extensions projecting along the wiring
harness such that the wiring harness can be in-
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serted through an opening of a structural member
during a manufacturing operation for producing a
product including the structural member comprises
the steps of: forming a tubular shroud member of a
stretchable material; positioning a tubular applicator
within the tubular shroud member for expanding
the tubular shroud member; and, applying the tubu-
lar shroud member to the wiring harness by advan-
cing the tubular applicator over the wiring harness
and transferring the tubular shroud member from
the tubular applicator to the wiring harness.

The step of forming a tubular shroud member
of a stretchable material preferably comprises the
steps of: forming a generally rectanguiar piece of
stretchable material having two opposed short
sides and two opposed long sides; and, extending
closure means along the two opposed long sides to
releasably close the tubular shroud member. The
step of extending closure means along the two
opposed long sides to releasably close the tubular
shroud member is preferably performed by the
steps of: sewing the two opposed long sides o one
another with a single thread chain stitch; and, pro-
viding tab means for securing the chain stitch at
one end of the tubular shroud member.

The invention will now be described further, by
way of example, with reference to the accompany-
ing drawings, in which :

Fig. 1 is a perspective view of a wiring harness
shroud assembly in accordance with the present
invention showing a shroud partially removed
from a tubular applicator;

Fig. 2 is a plan view showing application of the
shroud of Fig. 1 to a wiring harness;

Fig. 3 is a rectangular piece of stretchable cloth
from which the shroud of Fig. 1 is preferably
made;

Fig. 4 is a perspective view of a tubular applica-
tor forming a part of the wiring harness shroud
assembly of Fig. 1 and used to apply the shroud
as shown in Fig. 2;

Fig. 5 shows a wiring harness shroud assembly
ready for application of the shroud to a wiring
harness; and,

Fig. 6 is a perspective view on an expanded
scale of the preferred shroud closure means or
single thread chain stitich and tab means for
removing the closure means after a shrouded or
dressed wiring harness has been installed.

While the present invention was conceived and
is being utilised in the automotive industry for the
manufacture of motor vehicles, it will be appre-
ciated that it is generally applicable to the installa-
tion of a wiring harness into any product including
a wiring harness which must exiend through an
opening in a structural member of the product.
Accordingly, the invention is directed to a method
and apparatus for dressing or enshrouding a wiring
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harness to restrain pigtails, takeouts, connectors,
harness hold-downs and the like, which may be
referred o herein as extensions, for installation of
the wiring harness.

Reference will now be made to the drawing
figures wherein a wiring harness shroud assembly
100 in accordance with the present invention is
shown in perspective in Figs. 1 and 5. In Fig. 5,
tubular shroud means comprising a shroud 102
formed of siretchable material is fully expanded
and supported upon tubular applicator means while
the shroud 102 is shown as being partially re-
moved from the applicator means in Fig. 1. The
tubular applicator means preferably comprises an
applicator tube 104 of a first diameter which is
sized to receive and stretch or expand the shroud
102 for application to a wiring harness 106. A collar
108 surrounds and is secured to the application
end 104A of the tube 104, i.e. the end of the
applicator tube 104 which is moved along the wir-
ing harness 106 {o peel the shroud 102 from the
tube 104 and apply it to the harness 106.

The wiring harness 108, which can be used for
electrical circuits of a motor vehicle or for other
applications, is preformed as a ceniral trunk or
bundle 106A of electrical conductors. Projecting
from the bundie 108A at varying locations along its
length are pigtails 106B, takeouts 106C, connectors
106D, harness hold-downs 106E and the like which
are collectively referred to herein as extensions.
The extensions serve to make connections from
electrical circuits or equipment to or through the
electrical conductors of the wiring harness 106 to
associated electrical circuits or equipment or to
hold the harness 106 in place. In the illustrated
embodiment, the wiring harness 106 is terminated
by a grommet 106F which serves to seal the open-
ing through which the harness 106 is inserted.

The tube 104 and collar 108 are preferably
formed of a siiff cardboard material for a low cost
structure yet one which can be repeated used for a
substantial number of shroud applications; how-
ever, a variety of materials can be used. For exam-
ple, the tube 104 and collar 108 can be con-
structed of plastic, fibre glass, or other appropriate
material. The collar 108 serves as a convenient
hand-hold for application of the shroud 102 and
also defines the limits of the applicator tube 104 for
initial installation of the shroud 102 to the tube 104
prior to application of the shroud 102 to the wiring
harness 106. The shroud 102 is preferably formed
of a stretchable material such as a two-way stretch
blend cloth including spandex, a rubber or rub-
berised material, material reinforced by elastic
thread or the like. However, for some applications,
stretchable material may not be utilised.

As shown in Fig. 3, an elongated generally
rectangular piece of cloth 110 having two opposed
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short sides 112, 114 and two opposed long sides
116, 118 is used to form the shroud 102. The long
sides 116, 118 of the piece of cloth 110 are joined
to one another by closure means to define the
tubular shroud 102. The closure means preferably
comprises a single thread chain stitch 120 best
shown in Figs. 1 and 6, and tab means for securing
the chain stitch 120 at one end of the shroud 102.
While removable closure means is shown as ex-
tending substantially the entire length of the shroud
102 in the illustrated embodiments, in some ap-
plications the shroud 102 may include removable
closure means only along a portion of its length.
The tab means is forcibly removed to open the
shroud 102 by freeing or releasing the chain stitch
120. Typically, the chain stitch 120 will then un-
ravel.

In the presently preferred embodiment, the tab
means comprises a polymeric shaft 122 having an
integral tab 124 at one end and an integral termi-
nating bar 126 at the other end. A removal tag 128
includes an aperture 130 through which the shaft
122 extends. The tag 128 can be formed of card-
board, polymeric, or other appropriate material as
preferred for a given application. The tab means as
illustrated is essentially the same as the ubiquitous
price tags which are inserted through material of
clothing or other items constructed of easily pen-
etrable material such as cloth. For this application,
the shaft 122 of the tab means is inserted through
one of the last stitches 120A of the single thread
chain stitch 120 where it helps to perform the
closure operation for the shroud 102 by stabilising
the chain stitch 120 and preventing its unravelling.

Thus, the tab means serves to hold the chain
stitch 120 together during installation of the shroud
102 to the applicator tube 104, application of the
shroud 102 to the wiring harness 106 and installa-
tion of the wiring harness 106 through an opening
{not shown) in a structural member of a product
being manufactured. Once the wiring harness 106
has been dressed or enshrouded and installed, the
shroud 102 is opened by grasping the tag 128 and
forcibly removing it to open the shroud 102 by
releasing the chain stitch 120. The opened shroud
102 is then removed and may be discarded or
retained for re-use as desired.

While the chain stitch 120 is presently pre-
ferred for the shroud 102 of the invention, it should
be appreciated that other closure means are con-
templated. For example, a hook and loop material
commonly referred to as velcro could be used, a
polymeric tongue and groove fastener such as
used on food storage bags and the like could be
used and other closure structures will be sug-
gested to those skilled in the art. For some applica-
tions of the present invention, it is contemplated
that closure means may not be required at all. For
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example, in some applications it is contemplated
that wiring harnesses to be enshrouded or dressed
would include extensions which would not catch on
a permanently closed shroud.

The present invention also encompasses a
method for inserting the wiring harness 106 includ-
ing loose connectors, pigtails and other extensions
(106B - 106E) therealong through an opening of a
structurai member during a manufacturing opera-
tion for producing a product including the structural
member. The method of the present invention
comprises the steps of: enshrouding the wiring
harness 106 within the tubular shroud 102 to con-
tain the connectors, pigtails and other extensions
(106B - 106E) within the tubular shroud 102; pass-
ing the enshrouded wiring harness 106 through an
opening; and, removing the tubular shroud 102
after the wiring harness 106 has been passed
through the opening.

A method of enshrouding the wiring harness
106 within the tubular shroud 102 preferably com-
prises the steps of: forming the tubular shroud 102
of a stretchable material; positioning the tubular
applicator 104 within the tubular shroud 102 for
expanding the tubular shroud 102; and, applying
the tubular shroud 102 to the wiring harness 106
by advancing the tubular applicator 104 over the
wiring harness 106 and transferring the tubular
shroud 102 from the tubular applicator 104 to the
wiring harness 106. These steps of the method of
the present invention are best illustrated in Fig. 2
wherein the shroud 102 is being applied to the
wiring harness 106 by moving the applicator tube
104 to the right as shown by the arrow 132 relative
to the wiring harness 106 while the shroud 102 is
slid off the applicator tube 104 onto the wiring
harness 106. Of course, the shroud 102 can be
applied by moving the applicator tube 104 and the
wiring harness 106 relative to one another. Accord-
ingly, the shroud 102 can be applied by pulling the
wiring harness through the applicator tube 104 or
by mutual movement of the two.

The step of removing the tubular shroud 102
after the wiring harness 106 has been extended
through an opening comprises the steps of: extend-
ing closure means along at least a portion of the
tubular shroud 102 for releasably closing the tubu-
lar shroud 102; and, operating the closure means
1o rapidly open the tubular shroud 102. The step of
extending closure means along at least a portion of
the tubular shroud 102 preferably comprises the
steps of: sewing the tubular shroud 102 with the
single thread chain stitch 120; and, providing tab
means for securing the chain stitch 120 at one end
of the tubular shroud 102. The step of operating
the closure means to rapidly open the tubular
shroud 102 then comprises forcibly removing the
tab means to open the tubular shroud 102 by
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freeing the chain stiich 120.

Claims

1.

A wiring harness shroud comprising a tubular
section (102) for enshrouding a wiring harness
(106) to be inserted through an opening of a
structural member during a manufacturing op-
eration for producing a product including the
structural member, said tubular section (102)
having two ends, at least one of which is open
{0 receive said wiring harness (106).

A wiring harness shroud as claimed in claim 1,
wherein said tubular section comprises closure
means extending along at least a portion there-
of for releasably closing said fubular section,
said closure means being operable after inser-
tion of said wiring harness through said open-
ing to open at least a portion of said tubular
section to thereby rapidly remove said shroud
from said wiring harness.

A wiring harness shroud as claimed in claim 1,
wherein said tubular section is formed of
stretchable material.

A wiring harness shroud as claimed in claim 3,
wherein said streichable material comprises
cloth.

A wiring harness shroud as claimed in claim 4
wherein said tubular section of streichable ma-
terial comprises a generally rectangular piece
of cloth having two opposed short sides and
two opposed long sides with the long sides of
said piece of cloth being joined to one another
by said closure means which comprises a sin-
gle thread chain stitch and tab means for se-
curing said chain stitch at one end of said
tubular means, said tab means being forcibly
removed to open said tubular section of
stretchable material by releasing said chain
stitch.

A wiring harness shroud as claimed in claim 4,
wherein the cloth forming said tubular section
of streichable material comprises a two-way
stretch blend including spandex.

A wiring harness shroud as claimed in claim 3,
including tubular applicator means positioned
within said tubular shroud means for expanding
said tubular shroud means and applying said
tubular shroud means to a wiring harness.

A method for inserting a wiring harness includ-
ing loose extensions projecting therealong
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10.

11.

12

13.

10

through an opening of a structural member
during a manufacturing operation for producing
a product including the structural member
comprising the steps of, forming a tubular
shroud member of a stretchable material, ap-
plying said tubular shroud member to the wir-
ing harness to enshroud and thereby contain
the extensions within said tubular shroud mem-
ber, passing the enshrouded wiring harness
through said opening, and removing the tubu-
lar shroud member after the wiring harness
has been passed through said opening.

A method for inserting a wiring harness includ-
ing loose extensions projecting therealong
through an opening of a structural member as
claimed in claim 8, wherein the step of apply-
ing said tubular shroud member to the wiring
harness comprises the steps of, positioning a
tubular applicator within said tubular shroud
member for expanding said tubular shroud
member, and advancing said tubular applicator
and the wiring harness relative to one another
o thereby transfer said tubular shroud member
from said tubular applicator to the wiring har-
ness.

A method for inserting a wiring harness includ-
ing loose extensions projecting therealong
through an opening of a structural member as
claimed in claim 9, wherein said stretchable
material comprises cloth.

A method for inserting a wiring harness includ-
ing loose extensions projecting therealong
through an opening of a structural member as
claimed in claim 10, wherein said streichable
cloth material comprises a two-way stretch
blend including spandex.

A method for inserting a wiring harness includ-
ing loose extensions projecting therealong
through an opening of a structural member as
claimed in claim 8, wherein the step of remov-
ing the tubular shroud member after the wiring
harness has been passed through the opening
comprises the steps of, extending closure
means along at least a portion of said tubular
shroud member for releasably closing said tu-
bular shroud member, and operating said clo-
sure means to rapidly open said tubular shroud
member.

A method for inserting a wiring harness includ-
ing loose extensions projecting therealong
through an opening of a structural member as
claimed in claim 12, wherein the step of ex-
tending closure means along at least a portion
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16.

17.
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of said tubular shroud member comprises the
steps of, sewing said tubular shroud member
with a single thread chain stitch, and providing
tab means for securing said chain stitch at one
end of said tubular shroud member.

A method for inserting a wiring harness includ-
ing loose extensions projecting therealong
through an opening of a structural member as
claimed in claim 13, wherein the step of op-
erating said closure means to rapidly open
said tubular shroud member comprises forcibly
removing said tab means to open said tubular
shroud member by releasing said chain stitch.

A method for enshrouding a wiring harness
within a tubular shroud member to contain
loose extensions projecting along said wiring
harness such that said wiring harness can be
inserted through an opening of a structural
member during a manufacturing operation for
producing a product including the structural
member, said method comprising the steps of,
forming a tubular shroud member of a
stretchable material, positioning a tubular ap-
plicator within said tubular shroud member for
expanding said tubular shroud member, and
applying said tubular shroud member to the
wiring harness by advancing said tubular ap-
plicator over the wiring harness and transfer-
ting said tubular shroud member from said
tubular applicator to the wiring harness.

A method for enshrouding a wiring harness
within a tubular shroud member as claimed in
claim 15, wherein the step of forming a tubular
shroud member of a stretchable material com-
prises the steps of, forming a generally rectan-
gular piece of stretchable material having two
opposed short sides and two opposed long
sides, and extending closure means along said
two opposed long sides to releasably close
said tubular shroud member.

A method for enshrouding a wiring harness
within a tubular shroud member as claimed in
claim 16, wherein the step of extending closure
means along said two opposed long sides to
releasably close said tubular shroud member
comprises the steps of, sewing said two op-
posed long sides to one another with a single
thread chain stitch, and providing tab means
for securing said chain stitch at one end of
said tubular shroud member.
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